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prEscCRIPTION] 
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; Portable Inflrument, 2 
"| Vingarly rome by the Name 


, OF | I "a 


| B Y 3 
” - . \ 

Fhich is perform'd , moſt Proj 7 
JT /o/ttionms in Aſtrazomy , as the Alt} |} 
Ftude, Azimuth, Right Aſccntion, and Declif | 
MWaation of the Sur, 8&c. Alſo his Riſing, and} | 
! &tting and Amplitude, together with thef}-% 
SW#Horrof the Day or Night , and other conjÞ 7 
Wduſions Exemplified at large. 5. 
Jo which is added che Ulc of -NefrarsF 3 
J 5725 11 Mualtiplicatioh, Di71jion, and}] 4 
MExtradionof Xoors: Alſo the Noturnal, Thel {7 
king Di, and Gunters-Line, in many necefi} | 4 
Flary and delightful concluſions, fitted to thelÞ 7 
underſtanding of the meaneft Capacity. | 1 
Jollccted and Digeſted into thisPortable|Þ : 
FVYolumn, for the uſe of young Prattitioners, || 


8 -» 4 true Lover of the Mathcmaticks, 1 E bk 


den, Printed by 7.8, for #. Sin bridge,at thel| 4 
Bidle on Lrdg ate-Hill. 1685, 11 3 
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Known by the Name of 


G NTERS8. 
" QUADRANT. "4 
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SECTION. L. "oY 
| . Of the Deſcription thro, i 


Here needs no large Deſeri 

| tion of this Inſtrument { 

ON fall Perſons that are, capable of th 
uſe thereof know *tis but the fourel i 
part of a Circle, and diyided int M7 
imb thereof into go degrees by: SS bis 
ual dinifigns, and Numbered 76; 206 * 
:0. 40. &c. unto go, each degree” 
 pring ſubgiyided ioco 4 parts, abore. | E 
A 2 the ©: 


r 

4h) 
ty be. : 
S: 
$! 


he S 
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$ The U/e of a Portable Inſtrument, - | 
the Limbz there is Inſerted the 
Fwelve months of the year, and Dit} 
tingviſhed by Capital Letters, viz. [ 
for 7arury, F. for February, M4. fa: 
March, &c. and each month is ſub 
divided into 5 days, more. or leſ 
2ccording as the largneſs of the Ou 
ar:us Will bear, and then above th 
* days of the Month you have in theſj: 
| + Bodyof the Quadrant, the Hours and” 
Azimuth Lines, together with part off. 
the Ecliptick, and Horizon, alſo a Ou«[4 
drant,&c. as will be much more ob F 
viuos and Intclligible to. the Readey*: 
by Inſpection of the Figure the {boy 
[ 


44 


of hereunto Annexed, then mar 
words. 

| ' 3. And to meke the Quadrant comp 
{. pleat there muſt be added a Coupky#-* 
* of Braſs ceights with ſmall holes there]/c 
in, £xed to one of the Semidiameteis de; 
of the Quadrant, alſoa Thred or Sill Di 
faſtened to the Center.,wi:ha Bead ardþf2: 
Plum: met as is uſual, ard the makingJ®1 


khercof is well known tothe work many” 
20 


In 


T call:d Gunters Quadrant. . 3 * 

> Jand ſhewed at larg by Mr. Gunter. . * 

bf What elſe is neceſſary fhail be Ex- 

i plained in its uſe. | 
l, 


by. SECT. II. 
hel- © Of the Circle of Months. 


{I His circle of months is Figyred 
ff: A with the Letters F.- F. M. A. 
14.0 24.&c. {fignfying the Months Fanuwy, 3} 
bf February, March, April , May, SC. 

leleach month being Divided unequilly 
according to the Number of the Dazg 
mfftÞat are contain'd therein, as bef-re 
Intimated of 
mi (1) And now to find out any diy of » 
pitze oxth throughont the y ar, F:rit | 
reſearch on: the Month, and from the 
enfÞ*ginnigag thereof account ' the (mall 
:tPiviſtions from one Month to another 
\rg{feach of them, for five days, (ualels 
ing your Quadrant be Larg and the Monch 
an” A 3 divided 


JH 


|. 4 The Uſeof a Portable Infiriment, 

divided to every day) and by thi 
means you eaſily find the place (& (: 
Diviſion) of the Day of the Month 

deſired, which will te much eaſier byſ; 
practice, then - can be expreſſ'd by." 
words, and here note, that every oh 
day is diſtinguiſhed by a longer Linh 
then the reſt, thus, if 1 lay the Threllp 
(beiqg hxed in the Center) to the 
 1oth., day of 7anuary, ?ewill cut in JL 
- bout/21 degrees in the Limb of they 
Quadrant: Now in 7wune and Decembe IF 
yhen the Sun has his greateſt North af 
Somth Declination : The Diviſiow]}; 
here run cloſe and ſo the Day of tivg 
Atonth cannot be ſo exactly fount]y 
but gueſed at, and near enough fathj 
- moſt Us, : but in all the other Month» 
-. of the year, there needs not the leaſifiv 
Scruple in this particular. FN 


Ih 
(2) Having" 


UM 


* rH Giiitars Eran : 
hu! if | | 4 
C 6 ) Hevin the ay of the Month to 

fill ont the Suns Meridian Altitade, 


bf. , Of how high” be Wall be at Noon. 


al "Let'the This be 18d" upon "the 
Diviſion calied (of Reptefenting) the } 
«Day 6f the Month, and'then'thac very © 


telDe>tce- which the Tired cuts in the | 


k. Lithb © of - the Outdtant is the Sus 

Jafbfidian (Alticude yp P the 

p: ow Taid t9 <6 13th! Gay of May 

a Fil cut 5g! #r.30: he 16 the! Otttdrants . 

ON W > (ae $%+9\ freight that 

5y '5t Noon, #nad if it be 14id_np0oh 

EAR i; the Meridian Altitdde 

} J 

h 2100 yd woll jo ar 30 Yrs 

all HE Mariah A Viet? bog a, | 
2 aA He day of the month , which- 


Y in mar of the forvier. 


: The Thifed© being laid 4p! n the 
13 Mitidlun Aﬀtitude;dotht ad tat upon 
A 4 the 3 


| 6 "M le Uſes if a Poeableth Shins, 1 
the day of the M>nth : So that if yap 


 ,- have any one of them you have-both 


Soifthe Altitude at noon be 59 gr. 261 © 
vin. (as before) andthe Thied bejngf, 
ſer thereinto, it falls upon the 1 5th, ; 
of XMay and the oth. of July and whidy © 
of theſe twois the true day may.be.d tl 
tinguiſhed by the Quarter of the year 

or another days obleryation. - Foriff © 
the 4tirude prove greater, the Thred f 
will fall on the i6+þ-:day-of 34a | 
and 8h. day of Fuly, of jt it; .PLARh 
leſſer the Thied will. Jalon {5 14h 
day of Mayandthe Joo, uf tle 
thus the doubt :is- fully Cs 
and by this we. diicoyer, alſq; wh : 


days ot the year arc of. equal; lengt " 
which myſt needs follow by Conſe 6 


quence if ' the Meridiag,iAttityges bt 
equal, and ſo the, gb .of Septeubn . 
and 18:h...of [/egrch bavegghe. Hub 
Meridian Altitude, and the fa 9 
Length which is tgjbe, underſtood it | 
in the reſt of the Monphs, as lo > 
and L 


UMI. 


4 cal:d Gunters Quadrant. +7 - 
; "= oppoſite in their proper Cir- 
| cles. | "oY 
- i (4) And here *as to be obſerved 
þ | that this Quadrant is Accomodated 
-4f| but to one Latitnde, and therefore (in 
this caſe) ſerves but for one place,and 
| lach which lye parallel thereunto viz. 
*xecaſt or welt from thence (as ſuppote _ 
from the Aetropolitan City of Londan) 

| thoſe that Jye 60 or 70 miles North 
1.0m this Parallel, the Sz will bea | 
MF degree Lower, then appears bythe- ? 
Quadrantat. Noon, and the contrary 3 
b one degree higher for the meridian: } 
= Aititude to ſuch as live 60 or 90 miles 
Sonth from London; cr ſuch places : 
ZFthat lye parallel to ie, this is tobe un- 4 
xfderſtood if you be Regulated by the } 
fa Cay of the Month upon the Qua- 
Crane. | | 


1 


Cs.) But if you obſerve theSuns Alti- { 
r tade j.aft at Noon (or a little before, and. 


"Ja little after Noon) by holdin 2 il 
"{Wedrant in both your hands turning * 
| AS your.” 


through the holes of the ſights, then 

the Plummet hanging at liberty, the 
. degrees cut in the Limb by the Thred 

Is the Altitude defired in any place; 
F _ and the ſame m:y be done by the 17oen 
and Stars if you look through the 
{ightsat the oor or Srars,and obſerve 
then what. degrees.are cut by the 
| Thred in the Limb, ſo upon the 149k 
* day of April juſt at Noor, the Sun 
” Beamnspaſling through both the ſights, 


21n,thetrue meridian Altitude of the 
Sun in the Latitude of Lo#don, fot 

which meridian moſt of thele Qua: 
gram are made, 


8 The Uſe of 4 Portable Inftrument, | 


; your left hand towards the Sur, af; 
- that the Beams thereof may palſy]- 


the Thred will fall upon FI gr. 20 


'talled Gunters Quadrant. 9g 


- 


- PE i _ ' 0 0F' _- HO EY - PF. FR wo — 
D — _ . 


l 
ff jo 21.0: (0 Mot 40 ; ; | 
F: Of the Hour Lines on the Quadrant, 


ef (2) £ NÞferve that the Arch drawn 
hy IDE Center... of 'the- 
ie | R4drant to the beginning of the Suns 
Declinagion doth Repreſent the 
in | £q:1ator or XquinoCtial circle (and | 
xs; (8. uſually, made; a Radius of Tangent 
0 197 45 degrees; But that Aich,which 1s, 
ie | d-awn, by. 2.34 degrees 30min. of De- 
at | clination, and is juft above the Circle 
a: | of. Idonths and days Reprefents the 
| Tropiek, of Cepricorn and Cancer or the ; 
Suns Greateſt Declination both North. 
and. South, and tholg Arct-Lines - 
which are «diſcribed.,upon' the Qna- | 
944 between the e/£quator and. the 
Fropicks, being undivided and Num- 7 
T bered at the Zquator by 6, 7, 8, 9g, 
109,31,12, and at the Tropicks by 1, 
bw” 2, 3z 
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= The Uſe of 4 Portable Inſtrument 
2, 3+ 44 5+ 6, 7, 8, Thoſe vey 
Iines or Arches are the Hour: 
Circles. | 


Fune,Repreſents the hour of i 2 in the 
Sunmmer, and thoſe which are dray 
with it towards the Right hand are 
the Hours of” rhe day in Sumrer, and 


alſoof the Night in Winer. Bur'that] 


Arch which is drawn irom (12 in the 


Equa:or to the-middle of December | 


Repreſents the hour of 12+ in'the 
 Winter,and thoſe Arches with it to the 
left hand the reſt of the Hours of the 


day 1n Winter, and night'in Summer, | 


and of both theſe, that. which is drawy 
from 11 to x, ſerves for 11 in-the 
Fize:ommand 1 in'the Afternoon, That 
which is drawp from 10 to 2, ſerves 
| for 10 in the Forenon ant '2 in the 
Afrernoen, the Reaſon is thatithe faint | 

F av the Sun has the firfie* Aleitide'2 
* hours before noon, as 2 hours after: 
' --k+ | NnOoOf 


(2.) That 'which (is drawn fron 
12 in the Xquator to the middle df 


ba a o43 3 03 ga. wy 


Day 02, 0 Yn O0O © ty m2 


4 
*> 
. 


he 


called Gunters Quadrant, && I . ! 
noon, and the ſame reaſon is to be un- 
derſtood in all the reſt which is plain : 


| tf eaſily underſtood .as by the fol- 
"M 


of pear. 


qwing Propcfitions will clearly ap-. ; 


je 


(3.) The Day of the month or Meri- + 
: dian Altitude of the Sun being given |} 
* to find the Place of the Sun in the 
F Ecliptick. c} 1 


|. Let the Thred be laid to the day of * 
the Month or to the Suns heght' at -* 

Noon ( for .the one gives the other) : 
obſerve then. where it croſſes the hane = 
of 72, and'fer the Bead to that Inter- | 
fettion, then move the' Thred tilf 4 
the Bead fall on the Ecliptick circle ? 
(which is known by the CharaCters : 
of the 12 ſigns) and it will fill upon! } 
the Sans. p ” SALA log the 4,5th.' 
of AZay, ot Meridian Aﬀtitude:y gg. . 
30 _ Lay the Thred as- aforcfaid, - 
and put the Bead tv the TY 
\ O 2 


nl 4 
TD 
— 


| 12 The Uſe of « Portable Inflrumint ; 
of the Hour of 12, and then move 
| the. Thred till. the Bead fall-. on che | 


| Ecliptick, and it will there touch upon 
' the 4th. degree of  Gerini and the 
_ ſame of Sagittary, alſo the 2666" 
' Cancer and: the 26 degree of Capra 
cornand whichof theſe is-the place 0 
| the $1n,may appear by the. Quarrer of 
| the year, or another days Obſeryati- 
C088. © —. So 


the day, &c. 


SN ol 
\ Knowing the,.day :of the Month, 
© place the; Thred thereon, and then 
| flip the Bead to the Meridian or hour 


ou are fitted to find the Hour by the 
| Sun, but for, the, Sears only lay thi 
| bead upon he/ Stari ropolet. , And 
| thus the Bead (being Rettified f._you 
+ do but obſerve the [Altitude of the, 
F Sur, the Bead will fall on the TO 
| ine 


S 
"=. 
% 


(4+). To RHifie the Bead for the bow of | 


' of 12, for the ſeaſon of the year, then | 


e 
R 


) 


card Guntirs Onalrahr 3 . 


| Line deſired.or ſought, if you bring the 


Thred the Altitude: So on the 1o:h of 
April havingRe&tified theBead for the - 


, time,you ma find the Altitnde 36 gr. 
}| ihe ſame time the Bead falls upon 
- | the Hour line of 3 andg, and thenl 


A 
, 


f may conclude tis g in the Forenoon, 4 
ej or 3 in the afternoon, and fo upon 


the oth, of April the Bead being 


"| ReCtified and the Altitude obſerved 3 


gr. tlie Bead will fall betivecn 8 and 9g 


1 inthe Equator and between z and 4 in 


the Tropecks, ſo that 'tis half an hour | 
paſt '$ in the Morning 'or half att haut 


{ paſt 3 in the afternoon, aMU here 'dh- 


ſerve if the Sun aſcends, it is before | 
N6oh; but if rhe Sar deſcends or falls 7 
in Altitude, 'cs afternoon as Reaſon if 
eff will dire&; fo again 4 po ea- 
foreſaid 1cth, of April, if the Sung 
Atvrude be 40, degrees you will } 
find the Bead it the fame time : : 
fall half way between the hour: ! 
Lines 6 and 3 and 10 and 2, |} 
where- - 


a 2 


24 


Y %. 
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wherefore it muſt either be halt anhout ho 


paſt 3 in the afternoon er /ic ds ee: 
ters. | 


(5.) The place of the Sun in the Ecliptich 
| being known to find the day of the 
_. Month. z 
'Lay the Thred and Bead on theplace 


: of theSun in theEclsprich 8&then move 


the Thred and Bead to the hour of 
12, and fo if the place of the-Sun be 


degrees ef Gemini, the Bead being laid | 
- to this degree, and then moved tothe 
| beurof 12 in Summer, the Thred will 
fall on the 15th. day of X4ay or tha [*' 


gth, 


-Paſt.g in the Morning, or halt an houtÞfal 
|. paſt. 2 afternoon, which is moſt eaſily] of 
| Diſtinguiſh*d. And after the ſame Mes: 

 -thod if upon the firſt of November | 
+ obſerve as aforeſaid, and find the Bead 
; to fall half way between 8, and g,and 
*. 3and 4 Iin.the winter Hour circles 
© Hence 1 conclude. ?cis half an How 
- paſt $8 inthe forenoon, or half an hour 


T  Faled Gunters Quadrant... x P: 
[gth. of Fuly: or if it. be moved to the ' | 
u hour of 12 in winter, the Thred will -: 
Ifall on the 6th. of Fanuary and the 16 | 
7 of November and which of theſe -is . 
&[ the day of the Montb required, the 
Quarter of the year, will deter- 
DDE, h 
d[* BY this and the third Propoſi- 4 
$| tion there is two ways ſhewed to Re> _ 4 
rt} Hifie the Bead by the place of the Sur, 
th] and by the day of the Month and the F 
. wrt wy ay is accounted by the'place of ' 
e Skntorin the other, me {mall dif. 
retjce may arife by the Leap-year. ' 
There is alſo a Third way by a Table - 
bf che S»#4 declination for each day 
arte (whith  Seamen 'are "ſel: 
tom, wi 1d if 10; the "Bead 
n > frthe Line of. 


a 


UC OMENSo,. 20 ONT” DAI IO. Wo 
- = 


= ion 


- at 11 in the Morning 48 gr. 12 win, 


"ir Th w » 2Þria oi "_ 


= it C) tp 


&) Toknow, ow hich the Sumwil be F 
any | hour of the . Y grey OY 


Nee. STHmCM oh 


ke Bead Yhtns Heciged By 4 


Time, by any of the ways a re 
Bring it to. the bur Kea fi 
hour of the Te dats 


ation, L Do : 
hrs Jy x ; egre ord 
Kew de A aJs 
at th ans ie, d.; ! 
Hh F ig cr VE-A 
A 


UN: 71 
00n,. © Sun; We 
to be 24 876 9, Ha, $ 


wn gh, 49h ork 7-0F1D 

ti briong E 
FE d you 

bv Noon at half 5O ih A mn. 


at zo of the Clock but 4 z.g7. 12. m1in. 
at g only 36gr.at 8 ofthe clock 27 gr. 
30 mip. at 7, but 18 gy. 18 min. at 6 in 
the 


wy Eaithes | Quant: b « 
"y the Morning,but g gr. and at 5 a clock 
it touches the Line of Dectination 
}Jand has no Altitude at all, whence ws 
h "may conclude the Sun did Riſe much 
I about that Hour. And then if you 
g move the Thred again fromthe Lin 
& of Declination rowards the Hour of | 
he 12,you ſhall find the Sun 8 degrees, 33' 35 
; | #57. below the Horizon at 4 in the - 
pens, and near 16 gr. at 3 and 21 
gr. 51 min. at.2, and 2 25 £00. x0 #rirhs 
ot and 27 degree at Midnight.- For 
e Bead being Rettiiet as " af6tefaid 
ind broughr © the Hour of the Night 
(which as before was Intimated are 
the winter Hours in Sawwer and the 


Thred in thef.imb cuts the degree of 
the'Suns Depreſſion for any Hour of 
the night,and thus *twil be out that 
it a 11 of the Clock ar night the 3oth 


6f March the Sun will be found at |} 


feaſt 28 degrees and go mm. below 


| 

| Summer hours in winter) thei! the ] 
l 

1 

p, 

/ the H-rizon. 


7 The 
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" ) The Hour of tbe Night giver þ ' 


3 find the Suns Depreſſios. 


And here let itbe Obſerved that the 
Sun i is alwaysas much. brlevy the Ho. 
rizon at any hour of the Night, as hi 


-  OpPolite point. is above the Horizon at 


3 the like hour of the day, and here 
' (to make this more plaia) The Bea 


being ſer, if the Queſtion be. put forſ 
any Hour of the Nighit in the Summer, |. 
then move it-to. the like Hour of the | 


day.in the Hinter Hours: Byt if of any 
hour of the Night in Winter, then 
move the Bead to the like Hour of the 
day in. Sx-er,and fo the Degrees cut 
” Þby the Thred 1a the Limb of the Qua- 
Is Bans ſhall ſhew.. how. much the Suzig 
below the Horizon at that Time, and 


} ſo ſuppoſe it the 104. of Apr;l al4 | 


of the Clock in the Morning, the. Bead 
being: ſet. to his place atcording to 
the Time in the Summer hours,.and 
brought 


oO SRL 


aig BaYt en Toa SOD 1 1D A_S 
 ealte&Gunters Quadiane: © 15-0 
(brought to 4 of the clock inthe after> +3 


WS 
6x J 
I q 
4 Fn 


4 
< 12 


2 th eo wtlet 7 
'Jnoon ;ntheWinter hours,you wil! find 


the Thred to cut 8 deg. and about $0 

fie mm in the Limb of the: Quadrant/ 
'J which is the true depreſhon of the Sun” 

ni at that time. . 


a{[(8.) The Depreſſion of the Sun ſuppoſed to 

' give the Hour of the Night with ©= 
us, or the honr of the day to. our An- **. 
we | 17podes. NG 


Th In Regard the'Suz is as much aboye 7 
. the Horizoz at all hours of the day,as - *' 

his Oppoſite point is below the Horz- 
[92 at the like hcur of. the Night ; 
- | I herefore firſt ſet the Bead” accor- 1 
ding to the Time, and then bring the 
Thred tothe degree of the Suns De- 
[ preſſion below the Horizon, ſo ſhall 

the Bead. fall on the contrary Hour 
{ Line$,and there fhew the Hour of the 

Nighr in refpect of us whict!'is the 
Ike hour of the day to our Antipodes; 
So 


- 20 The Vſeof «Portable Inſtrument, 
"So the 10th. of April, the Sun being 
then in the begining of Tawrxs,and by 
Syppolition, 8$ or. 30 min. below the 
orizon 1n the Eaſt, it is required to 

} know, what time of the Night it is, 
| firſt ſetthe Bead according to the day 
in the Summer hours, then bring the 


mong the Winter hors on the Line 
3 of the Clock in the afternoon, 
wherefore to our Axtipodes 'tis 4 of the 


the Morning. 
| (9.) Flavin | the t11pe of the year, or thi 
In place of the Sun being known, bow by. 


this Quadrant to find the Begin- 
f'E of Day break, and end of Twi 
-. 1y "x | | _ 


tween this propoſition and the for- 


|  Thred to 8 gr. go mm. in the Limb}. 
ofthe Quadrant ſo ſhall the Bead fall] 


clock in the afternoon and to us 4m] 


_ Thexreis yery little Difference be-. 


mer; fqr che day is ſaid to Break whey R 
| the |- 


CO _ 


CP_MHoo Geo. oO w»moaMM,;g. om wh om, Py ey ep +> oy ey 


.. ${ed Gypters Quedrame. | 21 
the Sun comes to be but 18 deg. below 
to end when. the Sx is 18 deg.” below. 
the Horizon in the Weſt, wherefore let 
the Bead he ſet for the time, and then 
bring the Thred to 18 gr-inthe Qu4- 3 
 drant,ſoſhal] theBead, falling upogthe + 
-tontrary, hout Lines; "there ſhew*the 
hour © va wiljght as before in the ope- * 
Tation of the laſt propoſition, and fs 

*twill be; found a little: more thena * 
$ pareer ane 3 in the Morning, for 
bfher the Fl mater upon DE. 
of AfarF day break' will be faund to 
be at 3 of the clock in the Morning, 


+ 


# | to be as much afcer''s as this befate 


6, and then 'we ray conc]yde 'twill 
be dark atg of the Clock at Night, it 
|Þ:ing then paſtTwi-light. 


| - downwards from the Equator to the 
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F-,. Of the Aumiuth Lines. 
1q 0 @ bs ve that thoſe Arching. 


Lines which are, drawn be. 
F tween the Zquator and the Tropicks 
- on that (ide of the Quadrant. towards 
 theright hand or neareſt to theſgbrs, 
E and are Numbered with 19.. 20.. 30, 
” 40. Ee. in the. Equinottial, they 
40. Ec. in the. ZEquinoCtial, then 


- Tropick with 110. 120. 130. &c 
The uttermoſlt towards the lefc hand 
Repreſenteth the Meridian, that 
which is Numbered with 16 the tenth 
- Azimuth fcom the Meridian, and that 
- Which is N:jmbered with 20 the 20th, 
' and ſoof thereſt. Thoſe Lines which 
are drawn from the Xquator to the 
= lefc hand do-ſhew the Azzmurh in the | 
. Saumm:r, and thoſe other to the Right 
$ hand, | 


c:lled Ganters Quadrant. 23 


_ [hand do ſhew the ſame in theWinter, 
; [the uſes of them follow. 


(2 )The Azimuth the Sun # upon, being 
knewn,to find the Altitude of che Sun 


ati ove the Herit0n. 


Firſt let the Bead be ſet for the 
Time, a$ before is ſhewed, then 
move the Thred until the Bead. fall 
on the Azimuth; So the degrees which 
the Thred cutterch in the Quadrart- 
ſhall ſhew the Altitude of the Sun at 
that time, where you are to obſerve. 


on the Right ſide of the Onadrant,' 
you are alſo to begin to Number 
the Degrees of the Suns Altitude, 
from the. Right hand towards the 
lefr, contrary to the DireCtions of 


will clear this point: Suppoſe the 
Time given were the fecond 
of Augnſt, when the Sun bath but 15 

B arp, 


that,in regard the Azimuthsaredrawn' * 


ſome former propoſitions;Examples 


|  cemeth to the Azimuth 120 gr. he 


24. The uſe of a Portable Inſ rument, 
deg. of North Declination, Set the 
| Bead for the time and the Suns Meri- 
dian Altitude or height at Noon will 
be found 53 gr. 30 min. but when he 
1$10gy. from the South 53 gr. 16 min. 
when 20 gy. then «bout. 52 gr. 8 mix. 
when 30. then 59 gr. 20 mix. when 
40. then 47 gr. -28 mn. when Fo, 
then 44 gr. 12 min. when 60. then 
39-er. 35 min. when 70 then 33 gr. 
Fo min. when go, then 27 gr. when 
the Sun is in the eaſt or weſt go gr. 
from the Meridian then is the Alti- 
tude near -19..20 min. when 110, 
then 3 gr. 20 min. and hefore he 


has no Altitude for the Sun having 
15 gr. of Notth Declination will - 
Riſe and Set at 114 gr. 34 m7. 
Azimmbh from the Meridian. 


(3) The 
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called Gunters Quadrant. 25 

(3) 'The Alritiude of the Sun being gryen 
to find, on what- Azimuth or point of 
the Compaſs he bears from us. 


. Set the Bead.in his proper ' place 

for the.day propoſed (as before 'Di- 
recited) and then Obſerve the Sans - 
Altitude, then lay the Thred to the 
Complement of that Altitude, (which 
is but Accounting ſo many degrees 4 
from go deg.) on the. Quadrant, fo : 
ſhall the Bead fall upon the true 'Azi- 
muthrequied. Example;i'Suppoſeup- 
on the ſecond of Auguſt (having Re- } 
(tified the Bead) you obſerve and 
find the Suns Altitude tobe 19 gr. 
20 min. Then Remove the Thred ro |} 
th2.Complement thereof wiz. 70 de- } 
grees. 40min. or which is all-one upon 
19 gr. 20 min. accounted from go 
degrees from the right hand to the 
lefr, and the Bead will fall upon go | 
degreer from the Meridian; and there- 
B 2 fore 
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fore the point the Smn is upon bears 
from us; either Full-Eaft-or Full Weſt, 
& witich of theſe itis may imimediate- 
ly be diſcovered by a Second obſer: a- 
tion ; for if the Sxx increaſe in Alti- 
tude; 'trs: For eooNng and the 1zrmuth 
Eaft.i6t-the SurÞDecreaſe wr iAltirude 
'tis* Afternoon; and them the A7i- 
myth is Weſt, which 1s as eallly dif 
' Lcavered;, by the Hour of : the day: 
+ Ando agair, If I find the Sins A'ti- 


tudetobe-25 depy.i'ifl lay Thred to |: 


-25-degri: Accounted! backward: from 
-go dg. the Bead: will uponie y near 
. 89 deg. from the South,. and that 1s 
'the point of the compals the Sun is 
vron Eaſtward,if in the Morning,and 
- (Weſtward if in the Afternoon _ By 


- theſe propoſitions you may know the | 


1&1citideibf. the Sum every hour of the 
day, though he appear nor, and what 
part of the Heavens he 18 in ikewiſe, 
and then knowing what Azimuth the 


only 
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Sar beareth from us3 you may h1.d not | 


Med © & 3 


caltzd Gonters Ouadrint. © 7 
only a Meridian Line, but 'the Coalt- 
ing of a Country, the Scituation of a 
Building and' the 'variat ion 'of the 
compalſs.&c. As for Example, Suppele 
ſome day in the aftetrom Þ foul 
find by the 8forefaid Dire*ion,-thfr 
the [Sun bears from fre 66 Uttreds 
from the South 'towards'the; Weſt, 
then there being go degiineactÞOuar- 
ter of-the compaſs; the Weſt will ap- 

ear to be 3o deg. to the Right hand, _ 

«the Exffi is jult oppoſiterothe Well, 
and the Meridian Eine- or Nortfyand 
South 'lye in the” midſt between them. 

4 To find th» 4 Cirdinal pants upon an 

Horizontal Plain, | NIN. 2. 


F.rſt fink the Azimib of the Sun, 
and inſtantly »lay your © Ouadrant | 
upon the Plainyſo thar the Face there- / 
of may lye uppermoſt; then'hofd in 
your hand ſome ſinall ſtring with a 
' Hummet hanging theeennto and Move | 

B s 23 
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the.Quaearert till the Sun: caſterh the 
ſhaddow of the ftring- through the 
degree of the Limb which was found 
for the Azimnth, and through the 
'Center of; the , Quadrant, then] 
;bolding the:Quadrant Rill draw right 
:Lines by each {tde thereof, and pro- 
tract them ,, fo that:they may Croſs 
each other,and thete Lines ſhall point 
. out Eaſt,- Weſt, : North, and Sonth. - - 


(53) If two: ſeucral Sun ſhaddws.' be 
F*- 5 7 Obſerved the one 1n the farenaon; and 
 theothcr #n the Afternoon of the ſam 
day. exattly to touch with their end, 
the Circumference of the ſame tir cle| 
adiſcribed in a Plain, Parellel 'to the 
Plain of the Horizon; The Lint 
from the Center Equal 'y dividing the 
the Arch of. that C:ytle betwi xt th: 
two. (baddows willibe the txhe 11ers: 
daian in that place. 


ns wu» 
a_— ” ae wed fo ds WO tKco<oc at mY a tray wanns nnd 1} PI 


þ BY G 6 al Ji 23 
__ This is a(Meful Theprem and may 
Ride RH Ea be 


"- 


JMI 


called Gunters Quadrant. © 2g9- ? 
be better underſtood by Example viz. 
Take a piece of Baard or M:-ttle and 
let it be ſo evenly -.placed,chat it may 
lye parallel wich the Piain of the 


Horizon : In this Plain D.fcribe di- 


vers Circles from the. fame Centre, 
and in that Centre, raiſea Gnomen 
at Right Angles. This Platform be- 
ing thus Ordered let. the ſhaddow 
of the Gnomen- or wire be obſerved 
ſometimes beforenoan, till fuch time 
it do exaftly touch the circumference 


of one of theſe Circles. Again in the ? 


af:ernoon let the ſhaddow be Obſer- 
ved till the end of this Perpendicular 
touch the Circumference of the ſame 
Circle , which will exactly happen 
ſo many hours afternoon, as the 
other beforenoon, then you are di- / 
lIigently to Oblerve theſe two points 
in the Acch of the ſaid circle and dj- 
vide that-Arch into two equal parts 
by a Line from the centre, this very 
L.ine is a true Meridian Line, upon 
B 4 which 


30 The Uſe of # Potable Inſtrument, | 
which when the ſhaddow falls, youu 


may be ſure *cis juſt 12'of the clock, £ 
or juſt high Noon. | 


6 To find the Declination of a Wal” 
for the making of a Declining 4 , 
all: 


Apply one Edg of the Quadrant to 
the Wall, and at the Limb hold up a | 
Thred and Plummer, fo that the ſhad: |* 
dow thereof may paſs through the 
-Centre then mark what degree of 
the Limb the ſhaddow- of the String 
ſo held ſhall touch, then preſently find 
the Degree in the Limb of the Sus 
Azimuth at that time ; then if you 
have done right, the degrees between F 
the degree of the Azimuth of the Sun 
and the degree of the ſhaddow of the 
ſtring, ſo mark'd, ſh: 1! be the degree | © 
of the Declination of the wall from 
the true Meridian, which whether it 
be Eaſtward or Weſiward may be 

known | t 
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the Plain or Wall, fo that the Center 


an NM. fe. dc W1-£9 
called Gunters Obadrant. Sy 
known by comparing it with the San, 
And nor. this propotitiqn” thay be the 
better performed]t he” arther the Dun 


is from the Metidign. I 


1 Tofind how much 4 plain or. Wall de: 
clin's from th: Zonth. | 


Apply the Eg of the Quidrant to. 


may be downwards and the. Limb up- 
wards, then hold a String and Plum- 
met; ſo that the Thred or String may 
couch the Centre and the Limb, and 
Number the Degrees | between the 
Hain and the ſtring, and they ſhew 
the Quantity in Degrees of the Pains 
Reclination: | 


8 To find the Elevation of the Pole in 
_ any Place. | 


Firft take the Meridian Altitude of 
the Sun by Obſervation, (or other- 
B5. wiſe) 
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| wiſe) And, alſo the Suns Decliration 
(as {h; all. If, ew'd) winch if it be 
Warthwai Ink | Subſt rat A Ut South- 
Sed, a Dave: © Surs. Meridizn Al. 
ophre and you oe the Comple- 


eAEquino@ual height, which Subductcd 
out, of go degres, leaves the. ti- 
tude of the Plag © delireg, #hich i is {0 
Plain it Arp ng 9 FxamINe.. 


? T 
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SECT. V; 


Df the Eghpick Cele ar Arca. 


| and is Repreſented by rhe | Archto 
; which is 2rnnexed the Charatters of 
the 12 1ſighes; ard is'drawn from the 
Hour - Line of 6 in the Equar:r, to the 


| the Tropicks of Carger and Coprico-n, 
each 


ment of. the Poles Eleyation, or the 


- (1) THe Ecliptic i Is eaſil y. .diſtingui- 
_* ſhed from the other. Circles,. 


other ſide of the Quggrarr ending in - 


caſed Gunters Quadrant, 33 


each ({ign being divided unequally into 
zo deg. which is to be reckoned both 
ways from the Charatters of the 12 
Signs, Aries, T aurus, Gemin,Cancer, 
Leo, Virgo, Libra, Scorpio, Sagittary, 
Capricorn, Aguary, Piſces, which 
Signes do ali»- anſwer to the 12 


' Months, an1 the Thred being layd up- 


on the day of the Monrh,and the Fead 
rectified or brought to the proper 
Meridian,or 12 as be.ore has been Ex- 
emplified, according to the ſeaſon of 
the year, vV:z. tO the Summer 12 IN © 
Summer, and the Wenter 12 in Wenter, 
&c. Then bring the Bead to the Eclipric 
(lo rectihed) and it will fall upon the 
Suns place therein for that day, regard 


\ | being had tothe-timeof the year fo 


ur on the 18 of Afarch, the Sur placed 
by the fall.ng of the Bead will be about 
8 degrees of Artes, ard upon the 17 | 
of Otober in 3 degrees of Scorpio. | 

(2) In finding the place of the Sux - 
in the Ecliptic, %is neceflary to know 
which. 
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. Which way the Sun declines fromthe 
AXquator, for if he declines North 
the charaRter belonging to his place 
15 above the Ecliptich, if South beneath 
it. Now for as much as the Bead will 
fall between two Charatters, you may 
know which it is by a Second days 
obſervation, as for Example, ler the 
20th. of Auguſt be propoſed, the 
Thred being plac?d upon the day, 
bring the Bead to the Summer Meri 
dian, which will ſhew that the $7 is 
then in its Northern Dc:clination (be- 
cauie the Beads very plainly ſhews 
the ſame) and the Thrcd being moved 
falls either” upon the 7:4. degree of 
Virgo, or the 3o degree of Aries, 
which the time of the year will plain- 
 Iy diſtinguiſh ;, for Arcs, Taurus, 
| Gemins, Canccr, Leo, Virgo, are the 
Northern or Summer S'gnes, and 
| Libra, Soorpio , Sagittary , Capric.rr, 
\ Aquary, and Piſces, are the Seuthe, 
or Winer ſignes, and this Eo 
WI 


called Gunters Quadrant. 35 


will be, found exceeding ecafie by a 
little practiſe. ; 

. If the Thred be laid upon the de. 
the Suns pl:cein the Feliprick, 


Exactly will cut in the Limb of the 


Quadrant the Right Aſc:nſjon of the 
Sun ; So the Suns place being 4 de- - 
grces of Gemini, the Thred laid upon 
this degree will cut 62 degrees in 
in the Lim? {or the Suns Right Aſcen- 
ſionrequired; but 1f the Sun has paſ- 
{ed about go degrees from Ars:s or 
more then 3 Srgxes, then there muſt 
be more then go degrees allowed to 
the R'ght Aſcenſion; Thus if degrees 
of the Sun between A. es. and Can- 
cer, then his Right Aſcenſion is the 
very degrees cut by the Thred in the : 
Limb, but if the Suns place be between 
Cinocr and Libre, then to the firſt 
Quadrant you mult add thoſe degrees 
cut by the Thred in the L:m:5 coun- 
ting backwards from the Srghrs fide, if 
between Aries, ard C-pricorn then tg 
130 


| 36 Th: Ofe of a Portable Inſtrument, 
180 degrees, add what the Thred 
cuts, if between Cat-icorn and Ares, 
hen, to 270 degrees add the d:grees 
cut by the T hred in the Limb, coun- 


So if theS#1 be in 16 degrees of Caxcer 
hough the Thred falls upon 62 as be- 
ore, yer the complement thereunto 


the R.A. will be 118 gr. So upon the 
18th.of {arch the R.A. 1s but 12 deg. 
but upon tie 5'þ of Awguſt 126 dep, 

. Ypon the Icth. of Ofteber 205 dep. and 
upon the. gth, of arch 360 deg. and 
- f5us the buſineſs of Right Aſcenſion 1s 
made as plain as pcſſible may be to the 
 mneaneſt capacity Uſus promptus facit. 

_ And thus having the Right Aſcen- 
| fon givien, you may by the conver (s 
work find the Sxns place ; for Jay but 
the Thred to the Suns true Right A/- 
eenſion 1n the Limb, and it will crc 1s 
| the Suns place, mn the Ecliptic deſired. 

SECT. 


ting backwards again, and yo1 have 
the Suns true Right £ſ[crnſion d: (1 ed: 


muſt be added viz. 28 degrees, ard ſo '| 
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'|'the b-yi 1Ning of Artes downward to 


called Gunters Quad-art. 3 
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SLOT: 18 


Of the Lize.of the Suns Declinatigno 


HE Line of D-clination is drawn 
ſrom the Centre to the beginning 
of the Quadranr, ahd divided, from 


23 degrees, 30 MIN... - 

|:s uſe is thus, reftifie the Bead as 
before ſhew:d, and hring 1t to the 
L ine of Declination and you have the 


* > K fox 4 


x th ES 
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- day. Thus upon the 179th. of Ofober 
the'Sun has 12 degrees cf Declination 
South. And Note,thar if the Bead fall 
F upan the //znter 12,the Declination 
"- 1s South: Bur if upcn the 'Sahheer 12 
'is North, and having theDeclinarion 
{ only given, you may thereby find the 
- Suns place and day of the Month. 


« ©xz . 
__—_—— SEES £0 bh 


A —_— —_ "y 
—_ GC a 1 
- -M $2 F 


SE CT. VII. 
Of the Horizon. 


| draWn from the beginning of De- 
> clination towards the end of February 
| divided unequally, and Numbered by 
| 10. 20, 304 40. Cc. 

2. Having the place of the, Sun, or 
day of the Month, to find the Ampli- 
tude of the Suns Riſing and Setting. 


given, 


"0 TH E H.rizon. is repreſented up-. 
on the Quardrant by the Arch 


Letthe Bead Rectified to the time: 


bens, ,, Fo two A fro, gnp fin, AY ap OA AAA © ee evo th 9 oO» 
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| given be brought to the Horizon, 4 


called Gunters Quadrant. 39 I 


and there it ſhall ſhew the Amplitude 
required, ſo if the day of the Month 
given be the 15th. day of May, and 
the Sun in the 4rþ. degr. of Gemin, 
the Bead ReCtified, and brought'ta 
the Horizon ſhall there fall upon 35 gr.-- 
8 m. and this is the Amplitude of the * 
Suns Riſing from the Eaft, and 'its ſet- 
ting from the Weſt, which Amplitude 1s -| 
always Nerth,itthe Sw» be in Nothern 
ſignes,but when he is in Southern ſignes | 
then ?cis always Southward, that' is - 
from the 100f Afarch to the 11 of 12 
of September North, but all the other 
half year the Amplitude of the Sun ts 
Seatherly, and fo upon the gth. of A- 
pril, the Amplitude will be found Juſt 
18 degrees N'ortherly, underſtand the | 
ſame method 11 other operations. 
3. Theday of the Month, or the 
Surs plece given to find the Suns Af- | 
ſential difference. | | 
Let the Bead Rettified for the _ | 

e 


he braveght to the Frizen, ſofhall the 
Hegrees cut by the Thred in the Qua- 
drant (hew the ,Suns Aſcenſional dif- 
ference;ſo upon the 1c<th, of May the 
San being, in the laſt degree of Taurw, 
or he: inaing of Gem m,let the.Bead be 
Tettified and brought to the Horizon, 
and then the Thred 1n. the Limb of 
the.Quardrant ſhall fhew the Aſcenſio- 
nal difference to be 2+ deg.z0 min.and 
ſoupon the 15th.of May the Sun being 
about 4 or 5 degrees of Genin, the 
Aſcenſiona] Difference will be: found 
near 29 deg. or rather 28 _r. 5o min, 
ſo-upon the gth. of 4pril the Afecnſs 
onal Differences will be found 15 de- 
grees. Now having this, you may 
thereby find the time of the R./org and 
. Setting of the Sun, (which b; ſome of 
the former propoſitions may be gueſl- 


"Aſcenſcenal Difference be converted 
into time by allowing one hour for e- 
vely 15 deerees 2nd 4 mip. cfan hour 
for 
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ſed at but more accurately thus. If the 
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nal Ark or; time from S'1n-riling to 
['N- 07, *cis bat dovbling thoſe Hours 


.of the day, M-ythe 15th. which ſubs 


called Gunters Quadrant, 41 - 


for each degree,and this will ſhew hoy 
long the Sun riſeth þefore Six in--the 
Summer (that is from the 10h. of 
March to the 11th. or 12th. of Sep- 
trwber and after fix of the Clock in 
Winter) ſo if the day propoſed be the 
15th. of May, and the place of the 
Sun and Aſcenſional Difference as be- 
fore viz. 28 gr. 50 min. this conver- 
ted into Time makes one hour and a- 
bout 55 min. and fo long did the Sur 
Riſe before fix viz. at 4 h. and 5 min. 
in'the-morning, and conſequently ſFts 
ſo much afcer fix, and in the Winter ſo 
much as the Sun riſes after Six; ſo 
much it ſets before fix, hence the 
Length of the day and night is moſt ea- 
fily obtaiued, for having the: Semidiur- 


and\M nates, ard you have the length 
of the day, ſo 5 hours 25 Min. doub- 
led-is 15 hours, 54 min. forthe length | 


ſtrated 
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ſtrated our of *4 hours, Temmains '} 
hours 6''mMijn. foi' the length of the 
Night. ( 


5: J4SHT Biz D | 
EO 2SECT: VII.. 
Of the five Stars, SC. ... 


TH: Stars that where:thought- col- 

venient (by the Author ) fo 
put upon the Quadrant are firſt Mb 
Peg aj; a Star in the extremity of the 
wing of Pegaſus, in tegard it wants but 
' 6'minutes of time of the beginning of 
Artes,” and becauſe *cis not always to 
be ſeen , four more were elected far 
each Quarter of :h2 Ecliptic, as O:«lus 
T auri or the Bulls eye, whoſe Right Af. 
cenf:o1 in time 1s-4- h. 15 gs; thendt 
| Or Leons, the Lyons Heart,: whoſe 
| Right 


Ri 
A 
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JDeclination, and of-a]l others ſome of 


, every. night.in the year, their uſe fol- 


[five Scars being known, to; find rhe 


from midnight, either before or after, 


ISrar Sub:ract the R. A. of the Sun 


; | ing added to the obſerv'd hour of the 
'Star from the Meridian or Midnight, 


: called Guriters Quadrant.” 4> 
Right Afcenſion 9g h,:48 m..the next of 
A Auruswhoſe R.A. 13 h; 58 m: and 
the la{t of Fqui/a or the Vultures Heart 
whoſe RA, is 19 h. 33 min.. theſe 
five Stars have all' of thera Northern 


theſe-will be ſeen (if the Air be clear) 


lows, Viz. | | 
i. The Altitude of either of theſe 


Hour of the Night, fuft, put 'the-Bead 
t» the Star wh.ch you ;intend-ro .ob- 
ſerve, then rake his Attitude, and by _ 
thac find how many hours he is diftant 


Then from the Right Aſcenſion of the 


converted into time, and Reſerve 
the Difference; for this Differerice' be- 


ſhall hew how many hours the Sun 1s 
gone from Noon: which is the;hour of 
the Night. | 2. Ay 


gf 
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i062. As for.example May 15.Juppoſe . 
the Sun be in 4 deg. of Gemint:, andif; 
fet the Bead to Art?urus,and. obſervi ing f , 
his Altitude, ſhould t:nd him to be in k 
the Weff: about 52 deg. high, and the is 
Bead to fall on'the hour-line cſ:2 Af] 
ternoon, the hour-wouid be 1 x-hours, n 
FO Min. ps Noon,or but 1o min. ſho]: 


of midnight. For 62 gr. the R. Aſc - 
of Sun converted into time makes 4 h.| 


8 min. which if we:take out of 19 h.5$ Xx 
 mintheR. Aſc. Argurus,the Difference] 

_ zwill beg h. 50min. and this beings, 
addedto 2 hoursfthe Obſerved diſtance] bo 
cf Arturus from the meridian ſhews 
the Hour of the: a!ght to .be 11 kh. 5o of 
mM. ATWEIAN 


.m 


FF Agtio to make the buſineſs more|; 
plan, ſuppoſe the: gth of Fuly'and the|+ 5 
San be then in 26 gr. of Cancer, _ 
fet tne Bead upon Orulas Taxrs, 
Obſerving 'Mis Alcitude ſhould fnd 
lum ro'be in theEaft,about 12 gr, biebl; q 


p 
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3nd the Bead to fall on the Hour Line 
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of 6 before Noon, which is 18h. paſt 
the Meridian, the Hour of the night 
would be found ſomewhat more then 
15 min- paſi 2 in the Morning, which 
may be proved thus, viz- The R. Afc. 
of the Sun is 118 gr. which converted 
nto time i by allowirg 15. degr. for. 


'Jan hour, -and 4 min. for a degr.) if 


makes 7 h. 52 min. . this ſubſtratted; 

ont of 4 h. 15 the R. A. o! Ocul, Tar. 

7; (adding the Circle, or 360 deg. that 
Subrraftion may be made) the diffe- 
rence will be 20gr. 23 Min. and this 
being added to 18 h.- (which was the 
obſer v'd Diſtance of the Star from the 


. Imeridian) ſhews that the Sun (@bating 


24 hours or the whole cirlc) is r.4 hor. 
23 min. paſt the meridian, and there- 
fore 23 min, paſt 2 in the Morning, 


4. Now if you have a Nctarnal : 
upon the Backſide of the Quadranr,you * 
need not uſe this ZXquztion of Fight 
Aſcenſion, 
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|} Afſcenſin; for knowing the time of the 
year,when the Star will be South ac mid. 
night, you may bring that time to the 
hour obſeryed,then will the day of the 
Month wherein you. made your Obſer- 
vation, Point at the hour of the night 
required. | 
'5.. As in the firſt example, whereon 
the 15th of May,the Bead ſet to Arita- 
r#3 fell upon the hour Line of 2 after- 
noon, becauſe this. Star will be in the 
| South the 14th of Offober compleat at 
Midnight, you may place the 14th. of 
| .Ofober at the hour of 2, ſo the 15h. ol 
Ay will point to 11 h.5o m.as before, 
- the hourof che night defired. - 
; 6, Andinthe ſecond example of the 
gtb. of Faly, where the Bead ſet to the 
' Buks Fye fell on the hour Line of 6 be- 
þ fore noon, becauſe the Bulls Eye will be 
+ in the Sourh the 16 of May compleart at 
+ Midnight, you may tucn the 16th. of 
- May to the hour of 6, and thereby qo 
f 
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ſhall find the 9th. of Fuly to point unt9 
2 h,2 3 min. as before. 


CO — — 


SECT. IX. 
Of the Quadrant. 


I. THE Quadrant hath 2 ſides only 

divided, and the other 2 fides 
next unto the Centre may be ſuppoſ- 
edto be divided , each of them into 
I oo equal parts, [that which is next to 
the Horizontal Line contains the parts 
of right ſhaddow, the other next to the- .. 
1ghts, the parts of contrary ſhaddow, 
and its uſe,follows. 


2, Any point being givento find whether 
:t be Level with the eye or not. 


If you lifc up theCentre of the Quad- 
rant, {o as the Thred with the Plum- * 
met may play eaſily by the ſide of it, 
then Look through the fights to the 

C Place 
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place given, and if the thred fall upon 
the Line A. B. drawn by the fide of 
the Qzadrant (called the Horizontal 
Line) then is the place given Level 
w.th the eye; hut if it fall within the 
{aid Line on any of the Diviſions then 
" It ts higher, if without it muſt geeds be 
lower then the true Level of the eye. 


2. To find = hight above the Level of the 


eye, cr a diſtance at one Obſervation. 


Lok throngh the ſi2hts to the Place, 
"poing nearer or farther from it, till the 
thred fall on 100 partsin the Quadrant 
or 45 degr.in the Q#4drant,fo ſhall the 
hight of the place above the level of 
- thetye, be equal to the diſtance 2*wixt 
\ the place and the eye.But if the Thred 
fall on 5o parts of Right ſhaddow, the 
hightis but half che diſtance, if it fall 
of 25 itis a quarter of the diſtance 
if on 75 cis three quarters of the diſ- 
tance; for as oft as the Thred falls —_ 

| the 


UMI 


OD md CD mon pr myth, ww 


'e 


45 caltdGunters Quadrant. 
the Parts of Right Shaddow, it holds | 
this proportion, viz. | 


As 100 to the parts upon which the Thred 
falk. 
So is the diftance to the hight required. 


And ſo onthe contrary. 


As the parts cnt by the Thred are to 100 
So the Heght to the Diſtance. 


4. But when the Thred ſhall fall up- 
on the parts of Contrary ſhaddow, if 
it fall on 50 parts the Hight is double 
unto the Diſtance, if on 25 *tis 4 times 
as much as the Diſtance. For as often as 
the Thred falleth on the parts of Con- | 
trary ſhaddow the-proportion is. | 


As the parts cut by Thred are to 100 ſo is 
the Diſtance unto the Hig he, | 


And the Contrary, 
C 2 As 
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As 100 are witothe parts cat by tht 
Thread, ſo 5: the Hight unto the Diſ- 


FACE. 


And what is here ſaid of Hight and 
Diſtance, .the ſame may be uxderftood 
of hight, and ſhaddow. 


. (5) Tofinda Hight or diſtance at two 
Obſervations. 


Suppoſe the Place which is to be 
Meaſured could not otherwiſe be ap- 
proched, & yet it were required to find 
the Hight and the Diſtance;firſt I make 
choice @f a Station where the Thred 
may fzll on 100 parts in the Quadrant 
and 45 degr.in the Quadrant; then ſhall 
the Diſance from the Object be equal 


to its Altitude : then if I go farther in ' 


2a dire Line with the former Diſtance, 

and make choice of a ſecond Statior, 

where the Thred may fall on 50 pw 
0 


———_— 
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of Right ſhaddow;, then ſhall the Diſ- 
tance from the object ro my Stgtion be 
double to the Hight of the object : 
wherefore if I meaſure the difference 
between the two Stations, it will be e- 
qual both to the firſt Diſtance and the 
Altitude of the objet. But if I can- 
not make choice of ſuch Stations then 
I take ſuch as I may, as ſuppoſe one 
where the Thred falls upon 50 parts of 
Right ſhaddow, and the ſecond upon 
40 and ſuppoſe the Altitude of thedb- 
ject 100, &c. Fhe proportion holds. 


As 50 perts are nnto 100 the ſide of the 
Quadrant. | 
So 100 the ſuppoſed height unts 200 the 
Diſt ance. 
And as 40 parts «t the ſecoud Station unto 
I 00, 


5+ 106 the fuggaſed bigke ame 250 al 


Diſtance deſired. 


 Wherfore the Difference between 
the two laſt Stations ſhould ſeem to be 


C3 50 
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50, and then if in the Meaſuring of it 
I find it to be either more or lefs, the 
proportion holds as from the ſuppoſed 
difference to the meaſured difference, ſo 
from hight to hight,8 from diſtance to 
* diftance:as if the diferance between the 
two laſt Stations being Meaſured,were 
found to be zo, then ſay, by the Rule 
of proportion, or the Golden Rule. 


As 59 the ſuppoſed difterence unto 
30 the true 

So 100 the ſuppoſed hight unto 69 | 
the true Altitude. | 

An4 as 260 the ſuppoſed diſtanceun- 
to 120the true, ſo 150 at the ſecondSta- 
tion unto 250 the Diſtance required. 
, (6) Ifſtanding upon a known Alti- 
' tide, and you would thereby know 
the Diſtance, work as you did before 
enly that which was then the parts of 
Right ſhaddow muſt now be the parts 
ef-contrary ſhaddow, and that which 
was then the parts of contrary — 

m1 
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mult now he the paris of Right ſhag” 
dow. 


SECT. 10. 


The Diſcription and Vſe of the Nothur- 
nal which is uſualy put npon the Back: 
ſide of Gunters Quadrant. | 


1. TS an Inſtrument fitted chiefly 
to know the hour of the night by 

the Stars : It confiſts of two parts, the 
Fixed and the Movable, the Fixed 
part being the outermoft Circle is di- 
vided in 24 parts repreſenting the: 
Hours of the Night, of which ſo many 
as are neceſſary are inſerted, which are; 
from 4in the Afternoon till 8 in the 
Morning: each hour is divided into 
halts, quarters, and half quarters, anc 
farther according as the Inſirument 
will bear,this part muſt be fixed oa the 
C 4 Back 
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Back of ſome other Inſtrument , or it 
may be uſed by it ſelf. 


2. The other part is Moveable on | 


.its Centre, the outward Circle next 
the edg is divided into 365 parts, re- 
preſenting the days of the year, and 
theſe are divided intoMonths which are 
diſtinguiſhed byDiviſions andFigures to 
know every day as is uſual, & theName 
to each Month. Within this Movable 
place there js inſerted five Conſtellati- 
ons of thoſe Stars thay are next the 
North Pole, and in ſome a Star of the 
firſt Magnitude called H:rcus, al which 
(without incumbering the Nofturnal 
with more) are ſufficient for this uſe. 
There is likewiſg,a Thred to be added, 

\ lying on the Diameter from 12 to 12 
| which ſerves for a Meridian, to which 

| thoſe that pleaſe may have added aScale 

of Declinations & a Circledivided into 

360 degrees for finding the Right Aſ- 

cenſ1on,and Declination of theſe _ 
ut 


Ka 


4 ©@© is - mmm 0 tus. am oa cc to£a oo £{# i= -c .- 8X was 89 aOu< 28 P VYV., -: Po». As mw coÞ< 


UMI 


In the Inſtrument. 


and called the polarStar,or NorthStar, 
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but that work may be done with eaſe 
many other ways and is uſually omitted 


2. The uſe of this Inſtrument is thus, 
Firft , L-arn to know the Stars which 
are uſually placed upon this[nſtrument, 
which is very eaſy from the bare Inſpe- 
tion of theNo<Cturnal it felf,& they are 
moſt eafily known in theHeavens;If you 
turn your ſelf to the North, and there 
obſerve the ſeven great Bright Stars, 
in the greater Bear,called by moſt peo- 
ple Coarles's wayne , thoſe four in a | 
ſquare form are in the Body of the | 
Bear, the three other are in the Bears 
tayle : having found theſe take No- 
tice that the twa Stars in the Square. | 
farthermoſt from the Taile of the Bear, | 
do in a ſtrejight Line point to another : 
Star almoſt as Bigg as they are (which 
is in the tip of the little Bears tayle) 


Ys very near tho not exactly in the 
Pole 
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Pole. Theſe being known the reſt will 
be ea(ily found our, by bare inſption 
of the Inſtrument. 

3. The Stars being known, Now for 
the more certain fiagding of the hour 
of the night, it will be neceſſary to find 
a Meridian, which is a Line or Arch 
conceived to be drawn through or ncar 
the North Star, and ſo right o'er your 
head, &round about by theSouth juſt un 
der your feet until it meet in the North. 
Star again-or to ſpake more properly it 
1s aCircle that paſſes through the North 
and Seutb Poles8 th:Zemeh & Nadir of 
the place,8& divideth theFirmament in 
to the Eaſt and Wit Hemiſphers, and 
to findithis Meridan; I have already 
ſkewen in the uſe of the Quadrant.One 
good way may be in ſome Garden, ar 
priviate place where you may clearly 
ſee the Stirs both above and below the 
Pole, here pitch exactly upright, and 
at fome diſtznce two poles of a good 
lengtb,let this be done juſt at Non yn 

ene 


UMI 


called Gunters Onadrant. 57 


ll | the dav, fo that the ſhaddow made (by 
ln] the Sun at that time) of them both 
may be in a direct line, and this is a 
T | true Meridian. © This being premiſed. 
If (4) Ifatany time of the night you 
d | world fiad the hour by the NoTurnal, 
1 | ftand by theSouthermoſt of your Poles, 
I | (before ſet up) bring it in a right line 
wr | with the other, ſo that the Pole by yau 
may hide the ocher from your eye: then 
| ſee what Srars are hid from your eye by | 
it] theſe two Poles, either a bove or below 

the Polar or North S:ar, Theſe are then 


of | upon the Meridian; Then coming to | 
by your Noett urnal y the help of YOUT :} 


Thred bring the movable part thereof | 
2y | into the fame poſition as you find the | 
nf Stars in the Firmamt, ſetting thoſe up- | 
AX | on the Meridian under the Thred, that 

1y| you find to be hid from your eye, by 
be | the two Poles: then find in the mova- 


nd | ble part the day of the Month cf your. 
od | Obſervation, and juſt again(t it on the 

of | fixed part you ſhall find the hour of the 
he] Night. 5. But 
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(5) But as it would be a moſt certain | 
way to have a Meridian for a while to |, 
excerciſe until you are well acquainted 
with the operation and performance, 
yet may you come very near to the 
matter (and near enough for common 
Uſe) without a Meridian thus, v:z, 
when you know the Polac Star, place 
your body Directly upon. the Star and | 
imagining a Line erawn from the Zo- | 
nith or point directly over your head | 
through the ſaid Star, and fo directly 
down to the Earth, obſerve what Stars 

of thoſe that are on your Plate, either 
over or under the Pole Star, are upon 
that ſuppoſed line which is your Meri- , 
Jian, then coming to your NoCturnal 
place the Movable part in the ſame 
\ Poſture, and juſt againſt the day of 
the Month on the movable part is the 
hour of the night. 

6. An example or two, will make 
all plain. 

Suppoſe upon the firſt of Auguſt, 
| in 
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\ of the former ways,that the two Stars 
ofCharless wayne,that are fartheſt from 


Pole, and then looking for the day of 


an hour paſt 10 at Night, and fo upon 
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in the year 1684: finding by either 


the Tayle of the Bear (which as] faid 
before point directly to the Polar Star) 
are on the Meridian below the Pole, 
then coming to my Noturnal I bring 
thoſe Stars under my Thred below the 


the Month 4gnft iſt. I find that *cis 
almoſt half an hour paſt onea clock in _ 
the Morning. And the ſameNight find- | 
ing that Star in the Noſe of the great | 
Bear, to be on the Aeridian below the - 

Pole, I place this under my ſtring in 
my Noturnal, and {eek the Day of the 
Month,and againſt it I find it to be half ' 


Fuly the 1/7. finding the Star Hires (a- 
Star of the ficſt Magnitude)to be on the 
Meridian below the Pole, I bring my 
movable part to *its proper place (as 
before directed) and find it to be half 
an hour paſt nine a clock at night, ex ſic 
ap ceteris. Uſus promptos fact 
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The Diſcription of the Univerſal 
Ring-Dial , which ſheweth. the 
Hour of the Day in any Part x 
the World , and the Latitnde 


alſo. 


(1) "PF His Inſtrument is genera]] 
, I known, and very uſeful fol 
moſt Perſons,& a Pocket Companior. 
It is proj=Ctedout of two Great Crcl es 
of the Sphear. Alſo an Axu anda 
little Ring to hang it by, and the ma- 
king thereof well known to the 
Workman. (2) The greater Cirele 
' is the Grand Aeridian, one Quadrant 
Or 
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or Ouarter thereof is divided into 


Ninery Degrees, to fet it to the La- 
titude of the Place whereever' you 
are. On the other ſide of the Aſers- 
dian is a Quadrant of A4lrirude, to 
take the height of the Sun, there- 
by to find the Latitude of the place. 
The leſſer of theſe two Circles , 
( though both repreſent great Circles 
of the Sphear) is the e/£quinottial, 
divided into 24 equal Parts or Hours, 
wich their Halfs and Quarters, which 
are numbred but from Three ia the 
Morning, to Nine at Night; the reſt 
of the Hours are left out being ſeldoin 
or never uſed. | 
(3) The Diameter or Broad-Plate 
hath a ſlit in the middle, and upon 
one fide are the Months and days of 
the year,Graduated to every fifth day, 
On the other {ide is the Sus decli- 
nation from the eq inectial to every 
fifth day, which is to be uſed with the 
Quadrant of Altitude, to find the La- 
titude 
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titude of the place; The little Ring 
is made to ſlide along the Quadrazrt, 
with a ſmall Tooth to ſet it to the 
Latitude, and the uſe of this Portable 
and General Inftrument is as Fol- 
loweth. 


SECT. 
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SEC-F.- IL. 

The. uſe of the Ring-Diall 52 ſeveral 
Examples , firſt to find the Latts 
tude, and Secondly the Honxy of the 
day in any place throughout the habi- 
= world, and therefore an Ex- 
cellent Companion for all Travelers, 
Gentleman, or 0:hers of what depree, 
87 Quality ſoevry , *tis fit they Toute 
accommed.ite themſelves with both 
this and the Quadrant, the one bein 
General, the other particular, _ 
the one ſupplys the defects of the 
other. 


(1) For the Elevation of the Pole or 
Latitude of the Place. 


?Irſt ſet the hole in the moving 

piece (or Bridge ſo called by 

ſome) to the day of the Month, then 

turn the other {ide and right gala | 
: tne 
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the hole is the Suns Decliatnion for 
that day, The ſame day take the Su; 
Meridian Altitude (which is his hight 
at Npog every day) and mey; be per- 
formed by this Inſtrement thus ; Put 
a pin lute the hole, which you hal 
find jn the greateſt Circle, then 
move the Tooth to the begining of 
the degrees in the Leſſer Quadrant, 
and turn the pin next to the Saw, and 
that degree which'ts cut by the ſhad-| 
dow of the pin” .is the.Surs Altitud:, | 
(which mo{t be taken juſt at Noan as 
aforeſaid) 

2 If the time of your Obſeryation 
be from the 10th. of March to the 
13th. of September you muſt ſubſtratt 
the Declination out of the Meridian 
Altitude of the Swxz, bat from the 
13th. of Septewber, to the 1oth. of 
Atarch, adde, and the ſum, or differ- 
ence ſhall be the Complement of the 
Latitude or Xquinoctial hight, which 
| being ſubducted out of go degrees, 
leaves the Latitude of the Place. Ex: 
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Example. I. 
Ci a Latitude was un- 
known, and upon the 117th. day of 
June you deſire to find it, then by 
the former Rule find the. Suns De- 
clination for that day, which will be 
23 deg, and go min. (or the Suns great- 
eſt Northen Declination, then take 
the Sw1s Altitude juit at 12 of the 


.| clock ,, which at and near Londen, © 


Will be. found 62 degrees then Sub- 
ſtrat the Suns Declination 23. 20 
out of 62 deg. and the remainder will 
be 38 yr. 30 win. the complement 
of the Latitude or eAqseinectial hight, 
which Subducted from co degrees 
leaves 51. 30 2un. for the Latitude 
of L9ndog. 


Example. II. 


(2./As the former Dire@tions ſhews 
how to Obſerve he Latitude the 


Longeſt 
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longeſt Jay in the year,when the S»zhas 
his greateſt Northern Decliation,lo here 
admit that en the 10 of December,when 
the Sxs greateſt Southern Declination is 
alſo 23 30 min.But the Aerid;an Alti- 
rude but 15 degrees: Adde thele two 
Numbers together and they make 38 
30 min which dedued from go deg. 
Jeaves the Latitude as before. 2.To 


find the Hour of the day. You muſt | 


fet the Tooth to the height of thePole 
| .or Latitude of the Place, and ſlide the 

_. chole in the Plate to the day of the 
- Month, then draw out theAquinoctial 
or leſſer Circle, and as near as you can 
_ gueſs at the Hour and turn the hole 
to it, then hold the Inſtrument by the 
little Ring, and move it till the S 
ſhine through the hole upan the mid- 
dle line in the £qinottial, and that is 
the true hour of the day deſired, and 
the Meridian as it hangeth lyes in the 
Adrridian of the world truly North 
and South, 6 
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The Uſe of Gunters Line in Meaſur- 
ing Board and Timber. 


I. ff Prit a Board be 1& Inches Broad -/ 
20 and fort long I demand the 
Contents. ; 
Set one foot of theCompaſles in i2 
and extend the other to 10, then ſet 
one foot in 20, and extend the other 
Backwards and it will fall in 16 foot 
and a half which is the content of the 
Board required, 


2. Admit - | 


"I 
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2. Admitt a Board be 15, Inches broad 
and 27 foot long 1 demand the Con- 
rent. 

Set one foot in 12 and Extend the 
others 1 5, then ſet one foot in 24 and 
extend the other forward, .ard it will 
fall in 34 foot which is the content re- 
quir'd' 

3. Adnit a Reard,. to be 5; Tiches and a 
half Broad, and 29 foot Long, I de: 
mand the Content. | 
Set one foot in 12 and extend the 

other to 7 £5, then ſet one foot in. 29, 

and extend the other Backwards and 

it will be in 18 foot the content requt- 

red. *E 

4. Admitt a Board to be27 Inches Broad 

. * andg foot anda balf long, 1 demand 
the content. | 
S:t one foot in 12, and extend the 

other to 27, then ſet one foot in 

g94,and extend the other forwards 
and it will fall in 21 and a Quarter 
which is the content deſired. 


5- Admit 


| 
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5, Admit a picce of Tunber robe 8 In- 

ches ſquare and. 20 foer lang, I defire 

to know how many fquare feet there is 
contained in this peice of Timber. | 

Set one foot in 12, and extend the 

other to 8, then fet one foot in 20 and 

extend that diſtance twice backward 
and it. will fall in 8 foot $ quarters, 
which is the true content required. 

6. Admit a piece of Timber to be g In- 
ches and ; ſquare, and 27 foot long, 1 
armand the content. 

Set one foot in 12 andextend theo? 
ther to g 5 then ſet one foot in 27, and 
extend that diftance twice backward; 
and it be will in 17 foot, the true con- 
tent Required, 

7. Admit a picce of Timber to be 18 In- 
ches ſquare and g foot long 1 dimand 
the contert. | 
Ser on foot of the Compaſſes in 12, 

and extend the other to 18, then ſet 

one foot in g and extend that diſtince, 
twice forward and it will fall in yo 
foot 
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+ foot and; the content deſired, 


and extend that diſtance of the Com- || 


8. Aamitt apiece of Timber to be 22 In 
ches ſquare and 35 foot long ; I de: 
mand the content. 

Set one foot in 12 and extend the 

other to 22, then ſet one foot in 35, 


paſs twice forward, and it will fall in | 
_ foot which'is the content requir- | 
ed. 
g. Admit I have the Breadth of a Board | 

#n Inches, to find how much in Length 

will make a Foot ſuperficial. 

Extend the Compaſſes from the 
Breadth to 12, the ſame will reach | 
from 12 to the content forward,if the 
Breadth be leſs then x2, and Back- 
ward if the contrary. 


